¥01 - D313/SNY

CRITICAL ITEH8 LIBT

PROJECT: ERHS T
ASS'Y NOM :

SYSFEM: ELECIAJCAL SUBSYSTEM '
Assty p/K: SHEET:

1) o153 o/C
ald ore.

FURCTIONS LOST,
ARN LINP DURING
CAPIURE SEQ.

umst CASE

RIGIDIZATION.
CREW ACTION
REQ.

REOUNDANT PATHS
IEHIIHIIB

" ﬂ“l!ll. EE
MODE RELEASE.

2) BACKUP EE
RELEASE.

FMEA FHER NANE  O1Y FAILURE WODE FAILURE EFFECT HO\R / FUNC, RATIONALE FOR ACCEPTANCE
REF. REV. orsuing Itf. AND o 2/
DESIGHATION CAUSE EHND 1 TEM CRETICALITY SCREENS: A-PASS, B-PASS, C-PASS
3510 2 DRAKE/ELUTCH #ODE + HOTOR VILL DESIGN FEATURES
EMABLE Q1Y-1 LOsS CF (BR/ STALL (SLIP | =mecscesmecsees
SCHEMATIC ) ) CLUTCH) WHEN
2363764 RIGIO1TE/ COMMANDED 10 DISCRETE SEMICOMDUCTOR DEVICES SPECIFIED 10 AT LEAST THE TX
OERIGIDIZE RIGIDIIE OR LEVEL OF MIL-$-19500. ALL DEVICES ARE SUBJECIED TO
ouTPUT. DElIGIDIZE. RE-SCREENING BY AN TNDEPEMDANT TEST HOUSE. SAMPLES OF ALL
12E/ PROCURED LOTS/DATE CODES ARE SUBJECTED 1O DESTRUCTIVE PHYSECAL
CAUSE(S): QEIIBIDIIE ANALYSIS (DPA) 10 VERIFY THE INTEGRITY OF THE MANUFACTURING

PROCESSES. DEVICE SIRESS LEVELS ARE, DERATED IN ALCORDANCE
WITH SPAR-RMS-PA.003 AND VERIFIED 8f DESIGN REVIEW.

ALt RESISTORS AND CAPACITORS USED IN THE DESIGN ARE SELECTED
FROM ESTABLISHED RELIARILITY (ER) TYPES, LIFE EXPECFANCY IS
INCREASED BY ENSURING THAT ALL ALLOWABLE STRESS LEVELS ARE
DERATED [N ACCORDANCE WITH SPAR-AMS-PA.003, ALL CERAMIC AND
ELECTROLYTIC CAPACITORS ARE ROUTIMELY SUBJECTIED TO
RAOIOGRAPHIC INSPECTION.

THE POVER DISSIPATING COMPONENTS ARE BASE MOUNTED AND
STRAPPE
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CRITICAL ITEMB LIST PROJECT: SRMS srsun, LLLCIRICAL suasrs!m .
S D D R S e - ASSY "mm: 11111 Ass'y p/A: SHEET: g
FMEA FMEA NAME, Q'Y, & TATLURE WODE FAILURE EFFECT HOMWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pravlug ale, AND oN 2/t
DESIGHATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3510 2 BRAKEJCLUTCH MODE HOTOR WIEL ACCEPTANCE TESTS
ENABLE Q1Y-1 LOSS OF (Bn/ STALL {SLIP | = resccccccecsanss
SCHEMATIC CR) CLUTCRH) WHEN THE EEEU IS SUBJECTED YO THE fDll.u"NG ACCEPTANCE
25837564 RIGIDI2E/ COMMANDED 10 ENVIRONMENTAL TESTING AS AN SAU
DERIGIDIZE RIGIDIZE OR
QUTPLT, =E::g:gg;!. 0 VIBRATION: LEVEL AND DURATION REFERENCE TABLE &
CAUSE(S): DERIGIDIZE 0 THERMAL: 470 DEGAEES C TO -25 DEGREES C (1 1/2 CYCLES)
“ 013 o/C FUNCTIONS LOST.
o/c. ARM LINP DURING THE EEEU IS INTEGRATED INTD THE EWD EFFECTOR AND 1S FURTHER
CAPTURE SEO. EXPOSED TO THE END EFFECTOR ﬁCCEP'MIL’E TEST ENVIROMMENTS
(VIBRATION AND THERMAL VACARM).’
WORST CASE
"""""" THE END EFFECTOR ASSEMBLY IS PART OF THE INTEGAATED RMS SYSTEN
UNEWPECTED TESTS (TPS10 RM3 STRONGOACK TEST AND TP5S2 Fl.ll' FLOOR TEST)
::Em!.'?"u. WHICH VERIFEES THE AOSENCE OF THE FAILURE MODE
RIGIDIZATION, OUALIFICATION 'IES'!
CREW ACTION | 2 =sssssesssccncccrs
REQ. THE EEEU ll MJ!C'ED TO THE FOLLOVING SAU OUALIFICATION TES?
ENVIRDNMENT
AEOUNDANT PATHS
REMAINING 0 VISRATION: LEVEL AND DURATION - REFERENCE TABLE &
1) MANUAL EE 0 SHOCK: 200/11MS - 3 AXES (& DIRECTIONS)
MODE RELEASE.
0 THERMAL: +01 DEGREES C 10 -38 DEGREES C (& CYCLES)
2) BACKLP £ 1 X 10**-8 TORR
RELEASE.
HUMIDITY:  TESTED 1M THE END EFFECTOR lﬂ.lllﬁ"'l TEST.
0 EMC: MEL-STD-447 AS MODIFLIED @Y St- E OUUZ {TESTS
CED1, CE0S, CSOY, CSO2, CSO8,
REO2’ {R/B) ‘nsot ).
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEMICLES) JSC 15987
t
!
PREPARED 87: MEUG SUPERCEDING DATE: 06 ocl 87 RMS/ELEC - 697 - DATE: 24 JuL 91 CIL REV:




601 - O313/SINY

CRITICAL ITEMS LIBT FROJECT: SRMS SYSTEN: .
. - T D S Y G R D G D D lSS'\' Nmzﬂl’l’m “;s'r Pf Elf;¥£ﬁ;h%gii§4£_"_ SHEEI': _3

IMEA eMEA | ware oty & | ratuume wooe | fatLue errect MOV 7 FiNC, RATIONALE FOR ACCEPTANCE
REF, fev. | oraulng aér. AND o 2Im
DESIGNAT jON cAUSE END TTEM TRITIEALITY SCREENS: A-PASS, B-PASS, C-PASS
3310 2 BRAKE/CLUTCH | MODE: NOTOR WILE QA/INSPECTIONS
ERASLE o1Y-1 | wossof oy | staly qsupp | 00 2TIIMSPEC
SCHENATIC Ry CLUTCH) WKEN
2569764 RIGIOIZE/ COMMANDED 10 URITS ARE MAMUFACTURED UNDER DOCUMENTED GUALITY CONTROLS.
DERIGIDIZE RIGIDIZE oM THESE CORIROLS ANE EXERCISED THROUGHOUF DESIGN
QUTPUT, DERIGIDIZE. PROCUREWENT, PLANWINO, RECEIVING, PROCESSING, FABRICATION,
RIGIDIZE/ ASSEMBLY, TESTING AND SHIPPING OF THE UNITS. MANDATORT
CAUSE(S): DERIGIDIZE INSPECELON POINTS ARE EMPLOTED AT VARIOUS STAGES OF
(11 915 orc FUNCT JONS LOST. FABRICATION ASSEMBLY AND TEST. GOVERWMENT SOURCE
aié o/c. g:“l';:p DURING INSPECTION 1S INVOKED AT VARIOUS CONTROL LEVELS.
EEE_PARTS INSPECTION IS PERFORNED AS REQUIRED BY
WORST CASE SPAR-RNS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
et T0 THE REQUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
UMEXPECTED PARTS ARE 100X SCREENED AND BURNED IN, AS A NINIMUN  AS
PATLOAD NOTIOM. REQUIRED 8Y SPAR-RWS-PA.003, BY THE SUPPLIER. ADDITIOMALLY,
INCOMPLETE EEE PARTS ARE 100X RE-SCREEAED IN ACCORDANCE WiTH
RIGIDIZAT IO, REQUIRENENTS, BY AN INDEPEWDENT SPAR APPROVED TESFING
CREW ACTION FACILITY. OPA IS PERFORMED AS REQUIRED BY PA.DDS DN A RANDOMLY
REQ. SELECTED SX OF PARTS, MAKIMM 5 PIECES, MINIMUM 3 PIECES ros

EACH LOT NUMBER/DATE (ODE OF PARTS RecE lveo.

IEWHD:II PATHS

RERATMING - WIRE 13 PROCURED 1O SPECIFICATION NIL-4-22759 Om MIL-u-81381
;------i--ié--- AND INSPECTED AND TESTED TO NASA JSCHBOBD STANDARD NUNBER 95A.
) MANUAL
MODE RELEASE. RECEIVING IMSPECTION VERIFIES THAT ALL PARTS RECEIVED ARE AS
: IDEMTIFIED IN THE PROCUREMENT DOCUMENTS, THAT KO PHYSICAL
2) BACKP EE DANAGE #AS OCCURRED TO PARTS DURING SHIPMENT, THAT TRE
RELEASE. RECEIVING DOCUNENTS PROVIDE ADEQUATE TRACEABILITY INFORMAT TON

AND SCREENING DATA CLEAALY IDENTIFIES ACCEPTASLE PARTS,

PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSENBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLETED, THESE
INSPECTIONS INCLUDE,

PRINTED CIRCULT BDARD INSPECTION FOR TRACK SEPARATION, DAMAGE
AND ADEQUACY OF PLATED THROUGH HOLES,

COMPONENT WOUNT ING INSPECTION FOR CORRECT SOLDERING, WIRE
LOOPING, STRAPPING, ETC. OPERATORS AMD INSPECTORS l*E TRAINED
Avo CERIFIED 10 WASA NHB $300.4¢3-1) STANDARD

COMFORMAL COATING INSPECTION FOR ADEOUATE PROCESSING IS
PERFORNED USING ULTRAVIOLET LIGHT TECHNIOUES,

POST P.C. BD. INSTALLATION INSPECTION, CLEANLINESS AND
VORKMANSKIP (SPAR/GOVERNMEMT REP. MANDATORY INSPECTION POINT)

. P.C. BD. INSTALLATION INSPECTIOM, CHECK FOR CORRECT SOARD
’ INSTALLAYION, ALIGHMENT OF BOARDE, PROPER COMMECTOR CONTACT
MATING, WIRE ROUTING, STRAPPING Of wiRes EfC.,

PAE-CLOSUNE INSPECTION, MORKMANSHIP AND CLEANLINESS
(SPAR/GOVERNMENT REP. - MANDATORY INSPECTION POINT)

PRE-ACCEPTANCE TEST INSPECTION, WHICH IMCLUDES AM AUDIT OF
LOUER TIER INSPECTION COMPLET! AS BUILT CONFIGURATION
VERIFICATION TO AS DESIGN ErC,, {naNDATORY INSPECTION POINT).

FREPARID BY: HEuG SUPERCEDING DAVE: 06 OCT_B7 APPROVED BY: OATE: 26 aub 9% CiL REV: 2
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CRITICAL 1ITEMB LIBT

PROJECT: SRAMS

SYSTEN: Elttllltl# SUBSlSlEH
ASS'Y P/N: -3~ SHEET:

INEA FMEA RANE, Q1Y, & FAILURE MODE TATLURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
fEr, REV. oraulnc réf. aNp oN 2/
OESIGHATION CAUSE END 1TEM CAIYICALITY SCREENS: A-PASS, B-PASS, C-PASS
3510 2 BRAKE/CLUTCH | MoDE: KOTOR WIIL A TEST READINESS REVIEW (TRR) WHICK INCLUDES VEREFICATION OF
ENABLE QFY-1 LOSS OF (8R/ STALL (SLIP YEST PERSOMWEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
SCHEMATIC tn) CLUTCH) WHEN VALIDATION STAIUS AND HARDUARE COMFIGURATION IS CONVENED BY
2563764 REGIDITES COMMANDED 10 QUALITY ASSURANCE N CONJUNCTION W1TH ENGINEERING
DERIGIDIZE RIGIDIZE OK RELIABILITY, CONFIGURATION CONTAOL, SUPPLIEN AS APPLICABLE
oUTPUT . DERIGIO] ZE. AND THE GOVENMENT REPRESEWFATIVE, PRIOR TO THE STARY OF AN
RIGIDIZE/ FORMAL TESTING (ACCEPTANCE OR QulLIFICATION).
CAUSE(S): DERIGIOIZE
t1) ols osc FUNCTIONS LOST. ACCEPIANCE TESTING {ATP) TNCLUDES AMBLENT PERFORMANCE,
a18 o/C. ARN LINP DURING THERWAL AKD VIBRATION TESTING, (SPAN/GOVERNMENT REP. -
CAPIURE SEQ. HAKDATORY INSPECTION POINT).
WONST CASE INTEGRATION OF UN1T 10 EMD EFFECTOR ASSY - INSPECTIONS INCLUDE
---------- GROUNDING CHECKS, CONNECTERS FOR BENT OF PUSHBACK COMTACTS, -
UNENPECTED VISUAL, CLEANLINESS. IWTERCONNECT VIAING ETC. AND POMER-UP
"""’"Eg'@"“' Test 10 sPar INSPECT1OM TESY PROCEDURE t1P-251D.
INCOMP -
RIGIDIZATION, PRE-ACCEPTANCE TEST INSPECTION, WHICH IMCLUDES AW AUDIT OF
CREM ACTION LOVER TLER INSPECTION COMPLETION, AS BULLT CONFIGURATIOW
REOQ. VERTFICATION 10 AS DESIGN ETC., {MANDATORY ENSPECTION POINT).
REDUNDANT PATHS ACCEPTAHCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATICN °
REMAINING AND THERMAL-VAC TESTING, (SPAR/GOVERMMENT REP. - MAHDATORY
--------------- INSPECTION POINT)
1) MANUAL EE
MODE RELEASE. SRMS SYSTEMS INTEGRATTON, THE INTEGRATION OF MECHANICAL ARM
SUBASSEMBLIES AND THE FLIGHT CADIN EQUIPMENT 10 FORM THE SRNS.
2) BACKUP EE INSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
RELEASE, SHCLUDES GROUNDING CHECKS, THRU MIRING CHECKS, WIRING MOUTING,
IMTERFACE COMNECTORS FOR BEMT DR PUSH BACK CORTACIS E1C.
SRHS SYSTEMS TESTING - STAONGBACK AND FLAT FLOOR AMBIEMT
:g};ﬁmncs TEST. (SPAN/GOVERNMENT REP. - MANDATORY 1MSPECTIOM
PREPARED Y3 NEWG —_— CIL MEV: _2

SUPERCEDING DATE: 06 OCT 67
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R CAL 1TEMB LI1BT PROJECT: SRMS ’ . '
. Il m—————- ASS'Y NOMEWTLATURET FRE :;:!Enwﬁ—ﬂtt Eml_f:" P SHEET: S

FNEA BMEA § NANE Qfy, & | FAMLURE WODE | FATLURE EFFECT HOVR / FUNC. RATIONALE FOR ACCEPTANCE
REF. nev. | oxaviug alr. AND oN 21
OESTGHAT IOM cause END 1TEN CAITICALITY SCREENS: A-PASS, 8-PASS, C-PASS
3510 2 BRAXE/CLUTCH | mMoDE: MOTOR WILL FAILUNE 91STORY
ENABLE OTY-1 | 10SS OF (387 | STIALL (SLIP |  -coceeseeannen .
SCHEMATIC o) CLUTCH) MHEN
2563764 A1GIDI2E/ COMMANDED 10 TNERE HAVE SEEN NO FAILURES ASSOCIATED WETH THIS FAILURE
DERIGIDI2E AIGIDI2E OR MODE ON THE SRNS PROGRAM,
UTPUT, DERIGIDIZE.
RIGIDIZE/
CAUSE(S): OERICIDI2E

311 o153 o/C FUMCTIONS LOST,
16 os¢. ARN LINP DURING
CAPTURE SEQ,

UORST CASE
NENPECTED
PAYLOAD WOTION,
INCOMPLETE
RIGIDIZATION.
CREV ACTION
REQ.

REOUNDANT PATHS
REMAINING

-------------

MODE RELEASE.

2) BACKUP E2
RELEASE.

PREPARED BY: HEug SUPERCEDING OATE: 06 OCI 87 - DATE: 24 JuL 91 CIL REV: 2
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CRITICAL ITEMS LIBT

PROJECT: SRMS

SYSTEM: ElECIIIC!H SUBSYSTEM
ASS'Y P/N: | 3 SHEET:

e —————

— . - o O O ASS'Y NOM I 5
FREA PMEA | WAWE, oY, & 1 MODE FAILURE EFFECT HDWR / FUNC. RATIOMALE FOR ACCEPTANCE
REF. REY. oraving b, S oN 2rm
DESIGHATION 1. AUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, T-PASS
3510 2 BRAKE/CLUTCH | Muot: NOTOR WL OPERATIONAL EFFECTS
ENABLE OFY-1 LOSS OF (BR/ sime (sLip | ----- PO
SCHEMATIC o) CLUTCH) WHEN
2563764 RIGIDIZES COMMANDED TO UNABLE 10 REGIDIZE/OENIGIDIZE, IF FAILURE OCCURS DURING
DERIGIDI2E RIGIDIZE ON RIGIOIZE SEOUENCE. THE CARRTAGE WILL NOT COMPLETELY RIGIDITE
outPLl. DEMGIOT2E. AND AR WILL REWAIN LIMP If IN AUTO MODE. OPERATOR WILL DETECY
RIGIDIZE/ OFF KONINAL OPEAATION OF THE EE.
CAUSE(S)1 DERIGIDIZE
1t )8 5 o/c FUNCTIONS LOST, CREV ACTION
18 o/C. ARM LIMP DURING |  -----c----e
CAPIURE SEQ.
IHE €E MODE SUITCH SNOULD §E TURHED OFF. CREM SHOULD OHSERVE
WORST CASE IHE CAPTURE SEGUEKCE AND DETEAMINE JNAT THE GRAPPLE FIXIURE
cereans o WAS BEEN DRAWN AR ENOUGH INTO THE EE TC PROHIBIT PAYLOAD
UNEXPECTED ROTATIONS. TF THE INTERFACE DDES NOT APPEAR RIGIO, ATIEMPT 10 -
PATLOAD HOTION. R1GIDIZE IN THE ALTERWATE MODE. IF RIGIDIZE 1S UNSUCCESSFUL,
1HCOMPLETE ATTEMPT RELEASE USING A PRIMARY EE MODE. IF SNARES OPEN,
RIGIDEZATION. MANEUVER THE ARM AUAY FROM THE PATLOAD. IF SHARES DON'T OPEN,
CREY ACTION ATTEMPT 10 MELEASE IN BACKUP WODE. IF SWARES OPEN. MANEUVER
) ARM AUAYT FAOM THE PATLDAD. MANEUVER ORBITER AWAY FROM PATLOAD.
IF SHARES CANNOT BE OPENED N ANT WODE, THEN THE ARM/PAYLOAD
REDUNDANT PATHS COMBENATION CAN SE JETTISOMNED. _
REMAINEKD
ceansvanessanas CREW TRAINING
1) MANUAL EE
MODE RELEASE, ]
CAEV O DE TRAINED 7O RECOGNIZE OFF NOWINAL OPERATLON OF THE
2) BACKUP EE EE AND 7O TURN WODE SWITCH 7O OFF AFTER SPEC TIME AND MANEUVER
RELEASE. THE ORDITEN AVAY FAOM A FREE FLYING PATLOAD AT ARY TIME DURING
ARM OPERATIONS.
M1SSION CONSTRAINT
WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
ENOUCH AWAT FROM STRUCTURE 10 PROMIBET CONTACT SEGARDLESS OF
PATLOAD ROTATEONS.
OMRSD OFFLINE
PEAFORN MANUAL EE RICIDIZE/DERIGIDI2E
VERIFY VHAT FLAGS CHAMGE STATE
OMRSD OMLINE THSTALLATION
HONE
OMRSD ONLINE TURNARQUND
PERFORM MANUAL EE RIGID12E/DERIGIDIZE
VERIFY THAT FLAGS CHANGE SIAIE
PREPARED BY: REVG SUPERCEDING DATE: 06 oCt 87 DATE: 24 JUL 91 CIL Rev: 2
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. CRITICAL ITENMS LIST

PROJECT: SRHS
ASS*Y NOM !

SYSTEN;
ASS'Y P/

E_EﬂHCl SU!S ? [4,]

I

FHEA
REF.

FMEA
REV,

NAME, OfY, &
pmauing nér,
DES|GNATION

FAILURE NODE
AND
CAUSE

FAILURE EFFECT
o
END ITEN

HOWR 7 FNC,
271
CAITICALTY

SCAEENS:

RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

' 310

BRAKE/CLUTCH
ENABLE O3Y-1
SCHEMATIC
2583784

MODE:

ll'JSS oF (en/
C

RIGIDIZE/
DERISIDIZE
o

T.

CAUSE(S):
"g a3 o/C
a1é o/C.

HOTOR WILL
STALL (StLIP
CLUTCH) WHEM
COMMANDED 1O
RIGIDIZE OR
OERIGIDIZE,
rGIRIZE/
DERIGIDIZE
FUNCTIONS 10OST,
ARM LINP DURING
CAPTURE SEO,

WORST CASE
UNEXPECTED
PAYLOAD MOTION,
INCOMPLETE
RIGIDIZATION,
Ellll ACTION

REDUNDANT PATHY
REMAINING

1) MANUAL EE
MODE MELEASE,

2) BACKUP EE
RELEASE.

PREPARED BT
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SUPERCEDING DATE: D6 OC] 87
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